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Notes for Examinees:

. Answers should be written in Japanese or English.
. One problem booklet and 2 answer sheets are distributed.
. Fill your Examinee’s Number in all prescribed boxes in the answer sheets and the problem booklet. Do

not write your name.

. Check your problem booklet after the notice of examination start. The problem booklet contains 15

pages excluding a cover. When you find any losses or ambiguous prints, follow the direction by the
supervisor by raising your hand.

. Two questions are given. Answer each of the questions on one answer sheet. Fill the Question Number

in a prescribed box of each answer sheet, respectively.

. Even when you do not answer, fill your Examinee’s Number in prescribed boxes and submit all 2 answer

sheets.

. You may use the backside of the answer sheet. Check “Followed in the Back” at the right bottom of the

front page, when you use the backside.

. This booklet is collected after the examination, which is not regarded as the object of marking.
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I8 1 ®o.3-5  Question 1 (op.3-5)

BUROANOE T Iy RO E WS DINOEER/NT A —=FZRENDL, ZOEDE
W2 NOOTRMTZ D0 K TIZAARD 2020 FREROANAE T Iy RTHDH, LN
DORIIZE 2 &L,

Based on the composition of the current population pyramid and a few key parameters and
assumptions, it is possible to project the long-term population of a country. Figure 1 shows Japan's

population pyramid as of 2020. Answer the following questions.

(1) HAERIZE ST, FEROANIZRELS LD D, 5 WEOYLHHARELIGE LK 1
&L B TSR L7z 2020 EoRIF A TO NEHERL (5 7 THERE) & 2025 45, 2030
FEOHRBTME E ED£2 ZANVT, 2021 L 2026 EOHAE (BLEE) %
ENENADET 2 M CTHERE L, HEIX 1549 MOLMEOHRRZT 200 E L, H
AT 2020 SRR B B KIZ AV b D & L, 49 E TORTHRIT 0 & T 5,

The future population changes significantly depend on the birth rate. Using Table 1, which

assumes an average birth rate for every 5 years, and Table 2, which summarizes the population
structure at the end of 2020 (aggregated for every 5 years) corresponding to Figure 1 and
projected changes for 2025 and 2030, project the number of births (male and female

combined) in 2021 and 2026 using two significant digits, respectively. The childbearing age

is assumed 15-49 aged female only, and the birth rate is assumed to remain unchanged after
2020. The death rate is assumed to be zero before the age of 49.

Q) ZNHOTFRHIEE B &2, 2025 FERESTO 0-4 O LMEN O#RE, BILON0-49 D
MEN AR AT 2 T TR &, 72720, BFRO AN B 2021 4, 2026 F
O HMEZ MMM (ZbFE—E) LTk, £, FriL<HET LB LOoNRIL
I &5,

Based on these projections, find the total female population in the 0-4 age group, and the total
female population aged 0-49 age as of 2025, using two significant digits. Here, the population
for each age group may be linearly interpolated (constant rate of change) from the projected
values for 2021 and 2026. In addition, the breakdown of new births between males and

females shall always be 1:1.

(3) LA L E[RIBRIZ LT, 2030 4ERFS TO 0-4 mOZMEN O#E, 5-9 &M D,
0-49 7% D 2N Bz KD X
In the same manner as above, find the total female population in the 0-4 age group, the total

female population in the 5-9 age group, and the total female population aged 0-49 as of 2030.

(4) 2030 D 0-49 kDN DfRE A 2020 4F & [FSEIZRE T 72 91T1E 2020 FLLUE O A%



DM 72 0UT J sk X
Find how many times the birth rate after 2020 would have to increase to bring the total
population aged 0-49 in 2030 back to the same level as in 2020.
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Figurel. Population pyramid of Japan in 2020
(ESZA= PR - NORENFZERT TRAROFRHERT A O (50 5 4R MR L V)
(Cited from “Future population projections for Japan (2023 Estimates)”,

National Institute of Population and Social Security Research)

F 1. HEFEREF O 5 g0 H AR
Table 1. Average birth rate for every 5 years at childbearing age

Age Average birth rate (Per 100,000 females)
i PEIHAER (KA 10 TABHTZY)
15-19 200
20-24 2300
25-29 7500
30-34 9800
35-39 5600
40-44 1200
45-49 36

(ESZA=pRbE - NORENFZERT TADSTEHERME 2022) 12810 5 TEclEofin (5 Bt
3R 2020 FEIFA K0 EfiE & filg b L CERRD)
(Created with simplified values from “Female birth rate in 2020” in “Demographic Data Book 20227,

National Institute of Population and Social Security Research)
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# 2. 49 5% E CTORYEANA D 5 i OHR Tl (BT : 100,000 A)
Table 2. Projected changes in the female population up to age 49 by 5-year age groups
(Unit: 100,000 persons)

- Year
2020 2025 2030
Fiin Age
0-4 23
5-9 25 23
10-14 26 25 23
15-19 28 26 25
20-24 31 28 26
25-29 31 31 28
30-34 33 31 31
35-39 37 33 31
40-44 42 37 33
45-49 49 42 37
#t Total 325

(BBt [ 2 F£ESBHE SBEL  RNETRR] 26 &I
Bl & gl U CERR, E 3O 2 ZZMic LT\ 5)
(Created with simplified values from “Reference Table: Unspecified Complementary Results” in “National
Census 20207, Statistics Bureau, Ministry of Internal Affairs and Communications. Note that some sections

are left blank.)
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%R 2 (o.7-11) Question 2 (op.7-11)

TROXEZGA, My (1) & (2) IZ&Z K,

JRRESOIE L EOFHN G U = 7B CE EHADO T, TiloHiz ST 570, RHK
DEZATHEL TIZEW,




R~—2 06 Ofe &




Y3

A= D Dfie X

A s AN IATEBUE, R NEER(2020) THH TS B AW L O F
—U A YIEICR o T B ESEAE, 302304,k HEO 7= DI T HER M 2 IR L7z,

(1) T# (a) M) ST EDX IR LZBHRT D0, 25 BFRICE
DEWZ 10 TTLIN THAE X,

(2) i bR LT AERERIZOW T, T DO AMELATER DA DL E LU,
DEELLRWONE, EQOXDIHBTRELEL I N, EEDEZEZSEBIZ, DLEL
Wy, DEE L RWnz e 55 0E £ D EIEN BRIz Ot TIEU L S UL
HEHB L OERICET 2 HSOE X LR~ (20 /7L,

Read the following paragraphs and answer the questions (1) and (2).

The original text cannot be placed on the website for reasons of copyright law. Please refer to

the following source or view the original print at the reception room of the department.




Continued from the previous page.




Continued from the previous page.

Menno Schilthuizen (2018) Darwin Comes to Town: How the Urban Jungle Drives Evolution.
London: Quercus. ¢ Wording was modified as appropriate for the question.

(1) What does the underline (a) “co-evolving with each other" mean? Explain its meaning as

much as specifically within 10 lines.

(2) How should we judge whether the direction and aspects of an urban ecosystem undergoing
urban evolution are desirable or not? Referring to the author’s idea, describe in detail what
you consider as the criteria for judging what is and is not desirable, also describe the reasons
and background behind the justification and validity of the criteria in your society (within 20
lines).
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